Protease-activated receptor 2-mediated vasodilatation in humans in vivo: role of nitric oxide and prostanoids.
Systemic hypotension as a consequence of vascular dysfunction is a well-recognized and important feature of critical illness. Although serine protease activation has been implicated as a cause of vascular dysfunction in systemic inflammation, the mechanism is unknown. Recently, a class of receptors with an entirely novel mechanism of action, protease-activated receptors (PARs), has been identified that would explain the link between protease activation and systemic hypotension. Our aim was to test the hypothesis that in vivo activation of protease-activated receptor 2 (PAR-2) in humans would mediate vasodilatation. For these first-in-human studies, an activating peptide for the human PAR-2 receptor was synthesized and administered to healthy volunteers. Using both the dorsal hand vein technique and forearm plethysmography, we studied the effects of PAR-2 activation in human blood vessels and investigated the mechanism of vasodilation. Activation of PAR-2 receptors in vivo dilated human blood vessels in a dose-dependent manner, and the effects were reduced by inhibition of both nitric oxide and prostanoid synthesis These findings demonstrate that serine protease activity can cause human vasodilation and provide a possible explanation of why serine protease activation in critical illness is associated with vascular dysfunction.